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(54) [Title of the Invention] Stereoscopic image display device 
(57) [Abstract] 

[Constitution] An S-wave polarized beam component is extracted by an S-wave polarizer 5 from the 
video beam for the left eye formed by driving a first transmissive liquid crystal panel 3 by means of a 
video signal for the left eye, and at the same time, a P-wave polarized beam component is extracted by 
a P-wave polarizer 6 from the video beam for the right eye formed by driving a second transmissive 
liquid crystal panel 4 by means of a video signal for the right eye, and then a polarized beam splitter 7 
is used to combine the S- and P-wave polarized beam components and project them as video beams. 

[Effects] Since said polarized beam splitter 7 is used as a means of combining said S- and P-wave 
polarized beam components, the brightness of the obtained stereoscopic image is approximately twice 
that of an image obtained using a half mirror as the combining means. 

[Claims] 

[Claim 1] A stereoscopic image display device provided with a left-eye image beam formation means 
that forms the image beam for the left eye by means of an image signal for the left eye; 

a right-eye image beam formation means that forms the image beam for the right eye by means of an 
image signal for the right eye; 

a first polarizing means that extracts a first polarized beam component by polarizing the image beam 
for the left eye from said left-eye image beam formation means; 

a second polarizing means that extracts a second polarized beam component, which is orthogonal to 
said first polarized beam component, by polarizing the image beam for the right eye from said right- 
eye image beam formation means; 



a polarizing beam splitter that forms an image beam by combining the first polarized beam component 
from said first polarizing means with the second polarized beam component from said second 
polarizing means; and with 

a polarizing means provided with a first eyepiece that is polarized to transmit only said first polarized 
beam component of the image beam from said polarizing beam splitter and with a second eyepiece 
that is polarized to transmit only said second polarized beam component. 

[Detailed Explanation of the Invention] 
[0001] 

[Industrial Field of Application] The present invention relates to a stereoscopic image display device 
that stereoscopically displays the desired image. 

[0002] 

[Prior Art] A stereoscopic image display device has been known that projects the image beam for the 
right eye and the image beam for the left eye onto different surfaces simultaneously and produces a 
stereoscopic image by means of a pair of polarized glasses. This type of conventional stereoscopic 
image display device drives a first liquid crystal panel by means of the image signal for the left eye 
and drives a second liquid crystal panel by means of the image signal for the right eye. As a result, 
said first liquid crystal panel forms an image beam for the left eye, and said second liquid crystal panel 
forms an image beam for the right eye. Said image beam for the left eye is polarized to an S-wave by 
an S-wave polarizer, for example, and is projected onto a half mirror. Additionally, said image beam 
for the right eye is polarized to a P-wave, that is orthogonal to said S-wave, by a P-wave polarizer and 
is projected onto said half mirror. 

[0003] Said half mirror combines the image beam for the left eye polarized into said S-wave with the 
image beam for the right eye polarized into said P-wave, and projects these beams onto a screen. The 
image beam combined by said half mirror and projected onto the screen is viewed through, for 
example, a pair of polarized glasses consisting of an eyepiece that is polarized to transmit only said S- 
wave and that corresponds to the left eye and an eyepiece that is polarized to transmit only said P- 
wave and that corresponds to the right eye. 

[0004] As a result, of the image projected onto said screen, said image beam for the left eye is 
recognized only by the left eye while said image beam for the right eye is recognized only by the right 
eye, thus allowing the image projected onto said screen to be stereoscopically recognized. 

[0005] 

[Problems that the Invention is to Solve] However, the fact that said conventional stereoscopic image 
display device uses said half mirror as the means of combining said image beams for the left and right 
eyes reduces the amount of light by half, thereby causing the image projected onto the screen to be dark. 

[0006] The present invention has been developed in view of the aforementioned problem, and its 
object is to provide a stereoscopic image display device that can produce a bright stereoscopic image. 

[0007] 

[Means of Solving the Problems] The stereoscopic image display device related to the present 
invention has a left-eye image beam formation means that forms the image beam for the left eye by 
means of an image signal for the left eye; a right-eye image beam formation means that forms the 
image beam for the right eye by means of an image signal for the right eye; a first polarizing means 
that extracts a first polarized beam component by polarizing the image beam for the left eye from said 
left-eye image beam formation means; a second polarizing means that extracts a second polarized 
beam component, that is orthogonal to said first polarized beam component, by polarizing the image 
beam for the right eye from said right-eye image beam formation means; a polarizing beam splitter 



that forms an image beam by combining the first polarized beam component from said first polarizing 
means with the second polarized beam component from said second polarizing means, and a 
polarizing means provided with a first eyepiece that is polarized to transmit only said first polarized 
beam component of the image beam from said polarizing beam splitter and with a second eyepiece 
that is polarized to transmit only said second polarized beam component. 

[0008] 

[Operation of the Invention] According to the stereoscopic image display device related to the present 
invention, the left-eye image beam formation means forms the image beam for the left eye by means 
of the image signal for the left eye; the right-eye image beam formation means forms the image beam 
for the right eye by means of the image signal for the right eye; the first polarizing means extracts the 
first polarized beam component by polarizing the image beam for the left eye from said left-eye image 
beam formation means; the second polarizing means extracts the second polarized beam component, 
that is orthogonal to said first polarized beam component, by polarizing the image beam for the right 
eye from said right-eye image beam formation means; and the polarizing beam splitter forms an image 
beam by combining the first polarized beam component from said first polarizing means with the 
second polarized beam component from said second polarizing means, thus allowing a bright image 
beam to be projected onto a screen. 

[0009] Furthermore, since said image projected onto said screen is viewed through the polarizing 
means provided with the first eyepiece that is polarized to transmit only said first polarized beam 
component of said image beam projected on said screen and with the second eyepiece that is polarized 
to transmit only said second polarized beam component, a bright stereoscopic image can be provided. 

[0010] 

[Embodiments] An embodiment of the stereoscopic image display device related to the present 
invention is explained below, referencing drawings. First, as shown in FIGURE 1, the stereoscopic 
image display device related to the present invention has a left-eye camera 1 for forming image signals 
for the left eye; a right-eye camera 2 for forming image signals for the right eye; a synchronizing- 
signal generation circuit 12 that generates a synchronization signal and supplies it to said left-eye 
camera 1 and right-eye camera 2; a left-eye light source 8 that is comprised of a halogen lamp 8a and a 
reflector 8b and that emits parallel light rays; a left-eye* [*ILC note: "right-eye" appears to be the 
correct term here] light source 10 that is comprised of a halogen lamp 10a and a reflector 10b and that 
emits parallel light rays; a first transmissive liquid crystal panel 3, which is a left-eye image beam 
formation means that is driven by the image signals for the left eye from said left-eye camera 1 and 
that forms the image beam for the left eye from the parallel beams from said left-eye light source 8; a 
second transmissive liquid crystal panel 4, which is a right-eye image beam formation means that is 
driven by the image signals for the right eye from said right-eye camera 1* [*ILC note: this should 
probably be "2"] and that forms the image beam for the right eye from the parallel beams from said 
right-eye light source 10; an S-wave polarizer 5, which is a first polarization means that extracts, for 
example, the S-wave component, i.e., a first polarized beam component, from the left-eye image beam 
from said first transmissive liquid crystal panel 3; a P-wave polarizer 6, which is a second polarization 
means that extracts the P-wave component, i.e., a second polarized beam component that is orthogonal 
to said S-wave component, from the right-eye image beam from said second transmissive liquid 
crystal panel 4; and a polarized beam splitter 7 that forms an image beam by combining the S-wave 
polarized beam component projected via said S-wave polarizer 5 with the P-wave polarized beam 
component projected via said P-wave polarizer 6. 

[0011] Furthermore, said stereoscopic image display device has a pair of polarized glasses 9, which 
acts as a polarizing means provided with a left-eye eyepiece 9a that is polarized to transmit only said 
S-wave polarized beam component out of the image beam from said polarized beam splitter 7, and 
with a right-eye eyepiece 9b that is polarized to transmit only said P-wave polarized beam component. 



[0012] Said polarized beam splitter 7 has a dielectric multi-layer film 7c having polarized light 
dependency inserted between two rectangular glass prisms 7a and 7b, for example, and is configured 
to reflect the S-wave component and transmit the P-wave component. Note that a polarized beam 
splitter is normally used to separate a light beam entering from a single plane of incidence into S- and 
P-wave components, and to emit said S- and P-wave components from separate outgoing planes. 
However, in the present embodiment, in said polarized beam splitter 7, the outgoing plane through 
which the S-wave component goes out becomes the plane of incidence for the S-wave component 
from said S-wave polarizer 5, and the outgoing plane through which the P-wave component goes out 
becomes the plane of incidence for the P-wave component from said P-wave polarizer 6. In other 
words, the plane through which light enters is positioned such that it becomes the outgoing plane 
through which the image beam formed by combining said S- and P-wave components goes out. 

[0013] Next, the operation of a stereoscopic image display device related to the present embodiment 
having such a configuration is explained. First, in the stereoscopic image display device related to the 
present embodiment in FIGURE 1, when projection of the desired image begins, said halogen lamps 
8a and 10a are lit, and a parallel light beam is emitted from the left-eye light source 8 and the right-eye 
light source 10, respectively. 

[0014] Said parallel light beams are radiated onto said first transmissive liquid crystal panel 3 and said 
second transmissive liquid crystal panel 4, respectively. 

[0015] Meanwhile, when projection of the desired image begins, the synchronizing-signal generation 
circuit 12 supplies a synchronization signal to the left-eye camera 1 and right-eye camera 2. As a result, 
said left-eye camera 1 simultaneously outputs both the image signal of an object that would be captured 
by the human left eye (image signal for the left eye) while said right-eye camera 2 outputs the image 
signal of the object that would be captured by the human right eye (image signal for the right eye). 

[0016] The image signal for the left eye from said left-eye camera 1 is supplied to the first 
transmissive liquid crystal panel 3 while the image signal for the right eye from said right-eye camera 
2 is supplied to the second transmissive liquid crystal panel 4. 

[0017] Said first transmissive liquid crystal panel 3 is driven according to said image signal for the left 
eye while said second transmissive liquid crystal panel 4 is driven according to said image signal for 
the right eye. As a result, the parallel light beam from said left-eye light source 8 passing through said 
first transmissive liquid crystal panel 3 becomes the image beam for the left eye and is irradiated onto 
said S-wave polarizer 5. Meanwhile, the parallel light beam from said right-eye light source 10 
passing through said second transmissive liquid crystal panel 4 becomes the image beam for the right 
eye and is irradiated onto said P-wave polarizer 6. 

[0018] So-called CRTs (cathode ray tubes) can be used as the means of forming said image beams for 
the right and left eyes. However, using transmissive liquid crystal panels makes it possible to reduce 
the size of the system for combining said image beams for the right and left eyes, resulting in a 
compact size for said stereoscopic image display device. As a result, said stereoscopic image display 
device can be used in a wide range of applications. For example, it can be used not only in large 
venues but in small venues and homes as well, thus helping spread the use of stereoscopic image 
display devices in homes. 

[0019] Said S-wave polarizer 5 extracts the S-wave component from the image beam for the left eye, 
and irradiates it onto said polarized beam splitter 7. Meanwhile, the P-wave polarizer 6 extracts the P- 
wave component from the image beam for the right eye, and irradiates it onto said polarized beam 
splitter 7. 



[0020] As described above, the dielectric multi-layer film 7c, which reflects the S-wave component 
and transmits the P-wave component, is inserted into said polarized beam splitter 7, causing the S- 
wave polarized beam component irradiated from said S-wave polarizer 5 to be reflected by said 
polarized beam splitter 7 while the P-wave polarized beam component irradiated from said P-wave 
polarizer 6 passes through said polarized beam splitter 7. 

[0021] As a result, said S-wave polarized beam component corresponding to the image beam for the 
left eye and said P-wave polarized beam component corresponding to the image beam for the right eye 
are combined together and projected onto a screen, not shown in the figure, from said polarized beam 
splitter 7. 

[0022] The fact that said polarized beam splitter 7 reflects said S-wave component and transmits said 
P-wave component at high rates causes nearly double the volume of light to be projected onto said 
screen, compared to a case in which half mirrors are used. This allows the projection of bright image 
beams onto said screen. 

[0023] As described above, since the left-eye eyepiece 9a of said polarized glasses 9 is polarized to 
transmit only the S-wave polarized component while said right-eye eyepiece 9b is polarized to 
transmit only the P-wave component, the S-wave polarized beam component of the image beam 
projected onto said screen, which corresponds to the image beam for the left eye, is recognized by the 
left eye via said left-eye eyepiece 9a, while the P-wave polarized beam component corresponding to 
the image beam for the right eye is recognized by the right eye via said right-eye eyepiece 9b. This 
allows the image projected onto said screen to be stereoscopically recognized. 

[0024] As is clear from the above explanation, by simultaneously outputting the image signal for the 
left eye from the left-eye camera 1 and the image signal for the right eye from the right-eye camera 2; 
driving the first transmissive liquid crystal panel 3 with said image signal for the left eye, forming the 
image beam for the left eye; driving the second transmissive liquid crystal panel 4 with said image 
signal for the right eye, forming the image beam for the right eye; using the S-wave polarizer 5 to 
extract the S-wave polarized beam component from the image beam for the left eye formed by said 
first transmissive liquid crystal panel 3 and projecting this S-wave polarized beam component onto 
said polarized beam splitter 7, which reflects the S-wave polarized beam component but transmits the 
P-wave polarized beam component; using the P-wave polarizer 6 to extract the P-wave polarized beam 
component from the image beam for the right eye formed by said second transmissive liquid crystal 
panel 4 and projecting it onto said polarized beam splitter 7; and using said polarized beam splitter 7 to 
combine said S- and P-wave polarized beam components to form an image beam and project it onto 
the screen, the stereoscopic image display device related to the present embodiment can project an 
image beam having nearly double the volume of light onto said screen compared to a case in which 
half mirrors are used as means of combining said S- and P-wave polarized beam components. 

[0025] Furthermore, since transmissive liquid crystal panels are used as the means of forming said 
image beams for the left and right eyes, it is possible to reduce the size of the system for combining 
said image beams for the right and left eyes, resulting in a compact size for said stereoscopic image 
display device. As a result, said stereoscopic image display device can be used in a wide range of 
applications. For example, it can be used, not only in large venues but in small venues and homes as 
well, thus helping spread the use of stereoscopic image display devices in homes. 

[0026] Additionally, the fact that the image beam projected onto said screen is viewed through the 
polarized glasses 9 having the left-eye eyepiece 9a polarized to transmit only the S-wave polarized 
beam component corresponding to said image beam for the left eye and the right-eye eyepiece 9b 
polarized to transmit only the P-wave polarized beam component corresponding to said image beam 
for the right eye allows the image projected onto said screen to be stereoscopically recognized. As 
described above, the image projected onto said screen has nearly double the volume of light compared 



to a case in which half mirrors are used as means of combining said image beams for the left and right 
eyes, resulting in a stereoscopic image that is twice as bright. 

[0027] In the aforementioned embodiment, the image beam formed by said polarized beam splitter 7 is 
projected onto said screen, and the image projected onto this screen is viewed through said polarized 
glasses 9, However, by integrally forming in said stereoscopic image display device, a window 20 
having both a left-eye window 20a polarized to transmit only the S-wave polarized beam component 
corresponding to said image beam for the left eye and a right-eye window 20b polarized to transmit 
only the P-wave polarized beam component corresponding to said image beam for the right eye, as 
shown in FIGURE 2 for example, and by projecting said S- and P-wave polarized beam components 
onto said window 20, a stereoscopic image can be obtained without using said polarized glasses 9. 

[0028] Furthermore, even if so-called CRTs (cathode ray tubes) are used instead of said first and 
second transmissive liquid crystal panels 3 and 4, a bright image can still be obtained since said 
polarized beam splitter 7 reflects said S-wave component and transmits said P-wave component at 
high rates. 

[0029] In said embodiment, said image signals for the left and right eyes are output from cameras 1 
and 2, respectively. However, any devices that can output synchronized images signals for the left and 
right eyes, such as optical disk players and video cassette recorders, can of course also be employed. 

[0030] 

[Effects of the Invention] The stereoscopic image display device related to the present invention can 
project a bright image beam onto a screen because a left-eye image beam formation means forms the 
image beam for the left eye by means of an image signal for the left eye; a right-eye image beam 
formation means forms the image beam for the right eye by means of an image signal for the right eye; 
a first polarizing means extracts a first polarized beam component by polarizing the image beam for 
the left eye from said left-eye image beam formation means; a second polarizing means extracts a 
second polarized beam component, that is orthogonal to said first polarized beam component, by 
polarizing the image beam for the right eye from said right-eye image beam formation means; a 
polarizing beam splitter forms an image beam by combining the first polarized beam component from 
said first polarizing means with the second polarized beam component from said second polarizing 
means; and said polarized beam splitter is used as the means of combining the first polarized beam 
component with the second polarized beam component. 

[0031] Furthermore, by having said image beam projected onto said screen viewed through a 
polarizing means provided with a first eyepiece that is polarized to transmit only said first polarized 
beam component of the image beam projected onto said screen as well as with a second eyepiece that 
is polarized to transmit only said second polarized beam component, the present embodiment can 
provide a bright stereoscopic image. 

[0032] Moreover, by using said polarized beam splitter to combine the first polarized beam component 
from said first polarizing means with the second polarized beam component from said second 
polarizing means, an embodiment of the present invention can provide a stereoscopic image that is 
nearly twice as bright as that provided when half mirrors are used for combining said first and second 
polarized beam components. Additionally, using first transmissive liquid crystal panels as the means 
of forming image beams for the left and right eyes makes it possible to reduce the size of the system 
for forming the image to be projected onto the screen, resulting in a compact size for said stereoscopic 
image display device. 

[0033] Furthermore, said resulting compact size makes it possible to use the stereoscopic image display 
device in a wide range of applications. For example, it can be used, not only in large venues, but in 
small venues and homes as well, helping spread the use of stereoscopic image display devices in homes. 



[Brief Explanation of Drawings] 



[FIGURE 1] A block diagram of the stereoscopic image display device in an embodiment related to 
the present invention. 

[FIGURE 2] A perspective diagram illustrating an example of a window to be provided in the 
eyepiece when the eyepiece is to be integrally formed with the stereoscopic image display device in 
said embodiment. 

[Explanation of Symbols] 

1 ... Left-eye camera 

2 ... Right-eye camera 

3 ... First transmissive liquid crystal panel 

4 ... Second transmissive liquid crystal panel 

5 ... S-wave polarizer 

6 ... P-wave polarizer 

7 ... Polarized beam splitter 
7a and 7b ... Glass 

7c ... Dielectric multi-layer film 

8 ... Left-eye light source 
8a ... Halogen lamp 

8b ... Reflector 

9 ... Polarized glasses 
9a ... Left-eye eyepiece 
9b ... Right-eye eyepiece 

10 ... Right-eye light source 
10a ... Halogen lamp 

10b ... Reflector 

12 ... Synchronizing-signal generation circuit 

20 ... Window 

20a ... Left-eye window 

20b ... Right-eye window 

[FIGURE 1] 

1 : Left-eye camera 

12: Synchronizing-signal generation circuit 
2: Right-eye camera 



